Background {#Sec1}
==========

Research into children's eating behaviours is a priority given increasing evidence that health in adult life is influenced by dietary habits and behaviours commencing in childhood \[[@CR1], [@CR2]\]. Dietary behaviours develop in the early years of life and evidence suggests these track across most life stages \[[@CR3]\]. The health impacts of current trends in children's diet and physical activity behaviours are evident with one quarter of Australian children aged two to 17 years overweight or obese \[[@CR4]\]. Many Australian children are not eating the recommended number of serves of fruit and vegetables for optimal health \[[@CR5]\] and more than one third of their daily energy intake is derived from discretionary foods \[[@CR4]\]. Given the association between diet, body weight and health, establishing healthy habits during the first years of life is crucial and underscores why improving the diets of young children should be public health priority.

Young children (in this paper defined as those six months to six years of age) share their food environment with caregivers (namely parents) and siblings \[[@CR6]\]. This shared 'family food environment' is perhaps the most important influence on children's dietary intakes \[[@CR7]\] and therefore, provides an important target setting for improving diets and eating behaviours among young Australian children.

The family food environment is where food behaviours are initially developed and reinforced \[[@CR8], [@CR9]\]. It incorporates a cluster of potential parental influences on children's diets, which offer opportunity for influencing dietary intakes among young children, particularly during shared family mealtimes (breakfast, lunch, dinner and snacks). Research in older children has indicated that many characteristics of family meals, such as frequency \[[@CR10]\], setting \[[@CR11]\] and the importance parents place on family meals \[[@CR12]\] are important however, these characteristics have not been examined in younger Australian children. Most research in this area has focused on the frequency of family meals in older children as a correlate of children's psychological wellbeing or nutrient intakes. This body of research broadly suggests that both domains are positively associated with increased family meal frequency \[[@CR10], [@CR13], [@CR14]\].

Less research has been conducted regarding younger children with a smaller body of evidence suggesting that increased frequency of family meals is associated with higher intakes of fruit and vegetables \[[@CR6], [@CR15]--[@CR17]\]. The only Australian study to have measured the frequency of family meals in children younger than six years reported that approximately 60% of families ate together every night \[[@CR16]\]. No studies within this age group in Australia or internationally have assessed family meals at times other than the evening meal. Given that young children tend to eat many small meals throughout the day, assessing family meal frequency across the day is important to inform where nutrition promotion efforts within the family food environment will be best targeted.

Information regarding other characteristics of Australian family mealtime practices is also needed. For example, eating location is considered to be an important characteristic of family meals, with eating while sitting at a table reported to be associated with younger children's increased fruit and vegetable consumption \[[@CR11]\], appropriate portion sizes \[[@CR18]\], social engagement between parents and children \[[@CR19]\], and reduced access to TV viewing during meals \[[@CR20]\]. Conversely, eating in locations not specifically for dining has been associated with poorer diet quality \[[@CR20]\], and eating the family meal while watching television (TV) is consistently reported to be associated with poorer dietary intakes in this group \[[@CR15], [@CR21]\]. Australian data suggests that over a third of Australian children, aged four to twelve years, have the TV on during the evening meal \[[@CR22]\] however, information about eating location focussing on children under six years of age has not previously been reported either in Australia or internationally.

Given that health outcomes are known to be socioeconomically patterned \[[@CR23]\], it is important to assess family mealtime behaviours across socioeconomic circumstance as this may assist in targeting health promotion initiatives. Amongst older children, low socioeconomic position (SEP) has been shown to be associated with poorer nutrient intakes \[[@CR24], [@CR25]\], higher Body Mass Index (BMI) \[[@CR26]\], and decreased accessibility, purchasing and consumption of healthy foods \[[@CR24], [@CR27]\]. Television viewing during mealtimes appears to be inversely associated with SEP \[[@CR28]\] while other mealtime practices, such as purchasing takeaway foods for the evening meal \[[@CR28]\], reduced availability of supplies for meal preparation \[[@CR29]\] and eating in rooms not specifically designed for dining \[[@CR20]\], have also been associated with lower SEP. Evidence regarding associations between characteristics of family mealtimes with young children and SEP is mixed \[[@CR13], [@CR28], [@CR30]\]. Furthermore, the socioeconomic patterning of family mealtime behaviours, such as the proportion of children eating meals with their family over the course of the day, common locations in which children eat their meals, parents' perceived importance of family meals, and whether parents and children are eating the same food during family meals, has not previously been assessed in any age group in Australia, or in this age group internationally.

The aim of this study was to describe the characteristics of mealtime behaviours among Australian families with children aged six months to six years, and to assess whether these mealtime behaviours were associated with SEP.

Methods {#Sec2}
=======

*The Family Meals with Young Kids study* was conducted online, with recruitment via Australian Facebook sites and parent related blogs, the owners of which were invited to voluntarily advertise a short description of the study and the survey web link on their websites or Facebook pages. Active advertisement (contacting potential advertisers and having them post a link) and participant follow up ran for 7 weeks and required minimal researcher time. Participants were eligible to participate if they were the parent of a pre-school child aged between six months and to six years, living in Australia and with sufficient English language skills to complete the survey. Participants were asked to answer survey questions about their youngest child within this age range only. Eligibility checks were included in the online consent form. Participants were required to consent before answering survey questions. The survey platform SurveyMonkey® was utilized.

To maximize participation and completion of the survey, the majority of survey questions were not compulsory. Therefore, response numbers to each question vary. Ethics was approved through Deakin University HEAG-H 55_2014.

Survey measures {#Sec3}
---------------

Mealtime characteristics measured included; location in which breakfast, lunch, dinner and snacks are eaten; TV viewing during meals; time and duration of family meals; parental modelling of food consumption during the evening meal; overall parent rated importance of family meals; and frequency of shared meals. Given the lack of consistency in survey measures assessing this topic area, the most appropriate measure of frequency of family meals has not been determined. Therefore, family meal frequency was measured using two separate, previously reported definitions; 'how often do you and \[your child\] eat \[breakfast/lunch/dinner/snacks\] together' (adapted from child surveys \[[@CR14], [@CR31]\]) and 'how often does everyone who lives in the house eat \[breakfast/lunch/dinner/snacks\] together' \[[@CR13], [@CR32]\]. A summary of the survey questions and response items is displayed in Additional file [1](#MOESM1){ref-type="media"}: Table S1. In addition to these items, the weekly frequency of family meals was assessed by summing breakfast, lunch, dinner and one snack, each day, over seven days. These were then summed and a total frequency from 28 possible eating occasions across the week (assessed for both 'eat (ing) these meals with your child' and 'everyone who lives in your house eat (ing) these meals together'). Given that 'snacks' were measured as a group of eating occasions across the day throughout the survey and then condensed to one occasion per day for this analysis, results represent a modest view of frequency. The weekly frequency of watching TV viewing during meals was also assessed using this method.

The education of the responding parent was used in this study as a proxy for SEP. Maternal education has been shown to be a valid and reliable indicator of SEP \[[@CR33]\] and given that most participants were mothers, many employed part time or not working (making income less appropriate), education was considered to be the most valid proxy of SEP for this study. Maternal education is also known to be an important predictor of child diet \[[@CR34]\]. For the purpose of analyses, the responding parents' education level, was dichotomised to university educated or non-university educated.

Reliability {#Sec4}
-----------

A number of papers assessing family meals were used to inform the development of survey questions and response options \[[@CR18]--[@CR20], [@CR28], [@CR31], [@CR35]--[@CR41]\]. Given that a number of items were purpose designed or not previously used in this age group, a test-retest study was also conducted to measure the reliability of survey questions. This included a subsample of 54 study participants who completed a repeat survey one to two weeks after their initial survey completion.

Statistical Analysis {#Sec5}
--------------------

Data analysis was conducted using STATA® 12.0. Associations with parental education were assessed using linear regression (continuous variables), binary logistic regression (dichotomous variables), and ordered logistic regression (ordered categorical data). Weekly frequency of TV viewing during meals was analyzed using Poisson regression, given the skewed data distribution. All analyses were adjusted for child age, as this variable was considered likely to impact outcomes assessed.

For the purposes of analyzing location of family meals by parental education, data was dichotomized to compare optimal family meal location (sitting at table/bench) with less than optimal locations ('sitting on couch/floor', 'moving around the house', 'sitting at high chair (not at table/bench)' and 'in car'). This categorisation was informed by literature suggesting that eating at the table promotes healthier nutrition and psychosocial related outcomes, in comparison with other locations. Some locationsdeemed as neither optimal, nor less than optimal ('', 'at childcare', 'at home of friend/family member', 'outside' and 'other'), were excluded from the analysis. Children under one year were also excluded from the analysis of eating locations because it is likely that very young children's eating locations would be influenced by motor skills and postural control.

Results {#Sec6}
=======

Participant demographics {#Sec7}
------------------------

Participant demographics can be found in Table [1](#Tab1){ref-type="table"}. Nine hundred and ninety two participants gave informed consent to participate in this online study and completed at least one of the survey items relevant to this analysis.Table 1Demographic characteristics of participantsParent characteristic (number of responses to item)nPercentAge (*n* =877) Mean age 35 years (range 19--59 years)More than one child in the household (*n* = 879)62972%Relationship to child (*n* = 992) Mother96397% Father253% Other40.40% Country of birth (*n* = 902) Australia74883% Other15417%Current Marital Status (*n* = 910) Married74181% Defacto13014% Separated192% Divorced/widowed/never married202%Highest level of completed schooling (*n* = 910)  ≤ Year 12 or equivalent9610% Trade/apprenticeship (e.g. hairdresser, chef)70.80% Certificate/diploma (e.g. childcare, technician)16018% University degree36440% Higher University degree (e.g. Graduate Diploma, Masters)28331%Current main daily activities (*n* = 910) On maternity/paternity leave13515% Working full-time11212% Working part-time38042% Studying full-time162% Home duties full time23526% Other323%Child characteristics (number of responses to item)nPercent Age (*n* = 992) Mean age 2.5 years (range 0.5-5.9 years) Gender Male52153% Female47147%

Time and duration of the evening meal (not reported in tables) {#Sec8}
--------------------------------------------------------------

The most commonly reported times for the evening meal (*n* = 737 respondents) were 6 pm (28%), 5.30 pm (26%) and 6.30 pm (17%). The remaining 29% of families ate dinner between 4.30 pm and 9 pm. Eating dinner later in the evening was not associated with parental education level (β-coefficient −0.04, CI −0.14-0.05, p 0.37). Reliability was considered to be good (ICC 0.84) \[[@CR42]\]. Time taken to eat the evening meal ranged from 10 to 60 min (*n* = 864). Half of all evening meals were reported to last on average 30 min. When assessing duration of family meals (*n* = 792), longer duration was not associated with parental education (OR 0.82, CI 0.61-1.09, p 0.16). Reliability was considered to be moderate (ICC 0.74) \[[@CR42]\].

Parent eating the same food as their child during the evening meal and parent perceived importance of family meals (not reported in tables) {#Sec9}
-------------------------------------------------------------------------------------------------------------------------------------------

Around seven in ten parents reported eating the same food as their child on at least five nights per week. Frequency of eating the same food was not associated with parental education (OR 0.97, CI 0.74-1.27, p 0.68). The ICC was considered to be good (ICC 0.77) \[[@CR42]\].

Most parents reported that family meals were 'quite important' (34%) or 'very important' (58%). Participants with higher education level rated family meals as more important although this was not significant (OR 1.32, CI 0.99-1.75, p 0.057). Reliability was considered to be moderate (ICC 0.68) \[[@CR42]\].

Mealtime frequency {#Sec10}
------------------

Mealtime frequency data is presented in Table [2](#Tab2){ref-type="table"}. The frequency of family meals per week varied by meal types (*n* = 958). The most frequently reported family meal was dinner, with 77% of children sharing this meal with at least one parent, on at least five evenings per week and 6% on less than one evening per week. Most parents (59%) reported eating dinner with their child every evening. The least frequently reported meal type shared between parent and child was snacks, with 61% of children eating snacks with their parent fewer than five days per week. Higher parental education was not significantly associated with family meal frequency for any of the meal types when family meals were defined as a meal shared by the respondent and their child. However, when family meals were defined as 'everyone who lives in the house eating together', higher parental education was associated with a lower frequency of family dinners (OR 0.70, CI 0.54-0.92, p 0.01). When the frequency of a child eating a meal with the respondent was summed across the week, 4% of children were found to be eating meals with their parent on fewer than seven occasions per week (i.e. average \< once per day) and 43% of children were eating meals with their parent on 21--28 occasions per week (i.e. average ≥ three times per day). There were no differences in summed family meal frequency by SEP (β-coefficient −0.22, CI −1.20-0.76, p 0.66). Reliability was considered moderate (ICC 0.72) for household and good for parent and child (ICC 0.85) \[[@CR42]\].Table 2Frequency of family meals with 'respondent and child' or 'everyone who lives in the house' eating together and comparison by SEP (responding parent education level)BreakfastLunchDinnerSnacksRespondent and child eating together  \< 1 day/week8%5%6%8% 1-2 days/week12%19%7%19% 3-4 days/week17%34%10%35% 5-6 days/week21%23%18%18% 7 days/week43%20%59%20% Odds ratios (CI)1.05 (0.79-1.39)0.83 (0.62-1.20)0.77 (0.57-1.03)1.02 (0.78-1.34)Everyone who lives in the house eating together  \< 1 day/week17%14%6%17% 1-2 days/week37%63%12%52% 3-4 days/week17%15%14%21% 5-6 days/week11%5%24%6% 7 days/week18%3%43%4% Odds ratios (CI)1.20 (0.93-1.56)1.20 (0.74-1.39)0.70 (0.54-0.92)\*0.91 (0.69-1.20)Sum of frequencies across the week (occasions per week)Respondent and childEveryone who lives in the house \<74%17% 7- \< 1416%48% 14- \< 2137%26% 21-2843%9%Coefficient (CI)−0.22 (1.20-0.76)−0.29 (CI −1.13-0.55)\*Indicates *p* ≤0.05

Mealtime locations {#Sec11}
------------------

Table [3](#Tab3){ref-type="table"} compares the proportion of children who most frequently ate breakfast, lunch, dinner and snacks in the locations deemed optimal and less than optimal. Higher parental education was significantly associated with the likelihood of eating at a table or bench, (compared to other locations) for all meals except dinner. Reliability was considered to range between moderate to substantial (Kappa 0.56-0.77) \[[@CR42]\].Table 3Percentage of children watching TV during meals, for each meal and the summed weekly frequency (*n* = 946), and the proportion of children eating meals in a recommended location and non-recommended locations (*n* = 943) and comparison by SEP (responding parent education level) (*n* = 606)All childrenUniversity educated parentNon-university educated parentBreakfast (OR 0.55, CI 0.41-0.72)\* \<1 day/week60%66%48% 1-4 days/week24%20%32% ≥5 days/week16%14%20%Lunch (OR 0.38, CI 0.28-0.50)\* \<1 day/week66%73%50% 1-4 days/week29%24%41% ≥5 days/week5%7%9%Dinner (OR 0.60, CI 0.45-0.80)\* \<1 day/week66%70%58% 1-4 days/week24%22%28% ≥5 days/week10%8%14%Snacks (OR 0.50, CI 0.38-0.65)\* \<1 day/week38%42%28% 1-4 days/week50%48%53% ≥5 days/week12%10%19%Sum of frequencies across the week (IRR 0.63, CI 0.54-0.72)\* \<7 occasions/week64%69%54% 7- \< 14 occasions/week22%21%24% 14- \< 21 occasions/week10%8%14% 21-28 occasions/week3%2%7%Proportion of children eating in Recommended location\*\*Proportion of children eating in Non-recommended locations\*\*\*Comparison by SEP (OR (CI))Breakfast73%24%1.86 (1.27-2.71)\*Lunch58%21%2.35 (1.60-3.51)\*Dinner83%14%1.61 (0.99-2.61)Snacks24%62%1.97 (1.33-2.91)\*\*Indicates *p* ≤0.05\*\*Sitting at table/bench at home \*\*\*Sitting on couch/floor, In the car, Sitting at high chair (not at table/bench), Moving around the house

Television viewing during mealtimes {#Sec12}
-----------------------------------

Higher parental education was significantly and inversely associated with less frequent TV viewing during breakfast, lunch, dinner and snacks (OR 0.38-0.60, *p* \< 0.00).

Table [3](#Tab3){ref-type="table"} outlines the proportion of children watching TV during meals, for each meal and the weekly frequency. On average, sixty four percent of children watched TV during one or fewer mealtimes per day. The likelihood of this decreased with higher parental education (IRR 0.63, CI 0.54-0.72, *p* \< 0.00). Intraclass correlations were considered to be good (ICC 0.75-0.96) \[[@CR42]\].

Reliability {#Sec13}
-----------

Reliability of survey items was considered moderate to good/substantial \[[@CR42]\]. Intraclass correlations (ICCs) for all ordered categorical variables, and Kappa for non-ordered categorical variables have been presented throughout the relevant results sections of this paper.

Discussion {#Sec14}
----------

This study has described mealtime behaviours of young Australian children, aged six months to six years, by assessing some of the less commonly identified characteristics of family meals, likely to be associated with improved diet.

Given that the evening meal is the most commonly researched family meal type \[[@CR21], [@CR37], [@CR43]\], it is important to understand its frequency, particularly as in Australia, this is the meal families traditionally share. Results from the current study reflect this, with shared evening meals the most commonly reported meal, and the meal most parents share with their child every night. This finding is consistent with the only other Australian study reporting family meal frequency within this age group \[[@CR16]\]. These two studies highlight that a large proportion of Australian families are frequently engaging in evening family meals. Importantly however, the current study also highlights that almost a quarter of parents reported eating with their child less than five evenings per week. This may be due to factors such as parental working hours, family size, varying ages and extra-curricular commitments of other siblings and or parents. Further research is warranted to determine what prevents families from eating meals together. Although the evidence base is smaller in younger children, regularly eating the evening meal together appears to be important for child health \[[@CR6], [@CR15], [@CR16]\]. Giving children every opportunity to be exposed to modelling at mealtimes, particularly the modelling of the consumption of vegetables may be an important way to develop and encourage healthy eating behaviours and habits. To our knowledge, this is the first study within this age group to assess family meal frequency in Australia, by differences in Socioeconomic patterning. Fewer family meals with everyone from the household present were found to be associated with the responding parent having a university education. Higher SEP is not often associated with less healthy behaviours however, this finding is consistent with some of the previous research focused on SEP and family meal frequency \[[@CR13], [@CR44], [@CR45]\]. An interplay of factors such as such as parental working hours, family size and partners' education level is likely to influence family meal frequency and the association with SEP, but further research is warranted to better understand this.

Apart from the evening meal, it is also important to understand the frequency and location of family meals at other times of the day \[[@CR41]\] as these may also offer opportunities for children to establish healthy eating behaviours. Snacks as a shared mealtime may provide the best potential for nutrition promotion given that, as the current study identified, snacks are least frequently shared with parents and most commonly consumed in a less than optimal location. Changing children's snacking behaviours, namely by increasing fruit and vegetable intakes to displace discretionary foods, is important in the context of improving child health. Research from the US suggests that changes in snacking behaviour may be a contributing factor to increasing weight trends in young children \[[@CR46]--[@CR48]\] and should be an area for targeted health promotion. Although it may not be convenient for parents to eat snacks together as a family, especially for working parents, more benefits may be conferred to children if parents viewed snack time as an important time for eating together, role modelling, and opportunity for the consumption of nutritious foods.

The location of eating is also an important part of mealtime context for children \[[@CR41]\]. Previous studies have briefly explored family traditional dining locations, such as sitting at the table, kitchen or dining area \[[@CR16], [@CR20], [@CR40]\] yet very few studies have assessed the most common locations that children consume different meal types throughout the day. In Australia, location of other shared meals has not been assessed for this age group, until now. In the current study, children frequently ate in the car or while moving around the house. This was particularly evident for snack consumption. This indicates that the benefits of both sharing the mealtime and eating in an 'optimal' location are not being conferred, offering a two-fold disadvantage. Thus, promotion of nutrition through mealtime settings should focus on location as an important aspect of family mealtime occasions. Furthermore, the current study indicated that parents of higher SEP were more likely to report that their child ate at a table or bench for each meal type, consistent with the one other related study \[[@CR49]\]. Socioeconomic differences are likely to be multifaceted in nature and may be linked to the socioeconomic patterning of parent rated importance of family meals, as well as practical considerations such as having a room in the house allocated to dining \[[@CR20]\].

In addition to location, the context of eating is an important part of mealtimes for children \[[@CR41]\]. The frequency of children watching TV whilst eating meals is important to understand, given this has been associated with consuming more discretionary foods and fewer fruits and vegetables \[[@CR15], [@CR50]\]. In the current study around one third of parents reported that their child watched TV during meals at least once per day. Similarly, in an Australian sample of four to 12 year old children, 41% of families had the TV on during every evening meal \[[@CR22]\]. Another Australian study reported that three to five year old children ate dinner in front of the TV an average of 2.2 evenings per week \[[@CR16]\]. It is important to acknowledge that families of less educated parents in the current study were more likely to watch TV during meals, highlighting the importance of tailoring family meals interventions to groups most at risk of poor diet and related behaviours. Exploring the reasons behind the socioeconomic patterning of mealtime behaviours, in particular TV viewing during meals and eating location will be an important strategy for appropriately targeting lower SEP families in promoting healthy family mealtimes.

The participant sample included more highly educated participants (71% tertiary educated) than the average Australian adult population \[[@CR51]\]. Although this is a common occurrence in research \[[@CR52]\], it means results may not be generalizable to the whole population. Recruiting online was an efficient and effective method however, more research into ways to use this recruitment method to reach more diverse groups would be valuable and would improve the generalisability of such research in future. A further recruitment challenge was that, the vast majority (97%) of participants were mothers, despite the fact that all parents were invited to participate in the study. This highlights the difficulty of recruiting fathers in research, and the importance of future research exploring the roles of fathers during family mealtimes \[[@CR53]\]. It is also acknowledged that online, self-report surveys can be affected by respondent interpretation of questions, social desirability bias and self-selection (non-random) bias. While efforts were made in study advertising to recruit participants with diverse views about family meals, the study may have attracted those with highest interest and motivation related to this topic. This study also required participants to have access to the internet. Though internet access in Australia is high (96% of families with children under 15 years in 2012--13 \[[@CR54]\]), those without internet access are unrepresented, and are most likely the lowest socioeconomic groups. Finally, this study is cross sectional and encompasses a large age range of children (pre-schoolers who have started solids). Research in this area would be strengthened by the use of longitudinal designs and studies that focus investigations within smaller age ranges.

An important strength of this study was the development of reliable, purpose designed questions. The test-retest analysis of these questions showed moderate to good/substantial reliability \[[@CR42]\] and as such provide reliable survey measures. Further, the online recruitment and survey design of this study enabled rapid, low cost data collection with all advertisement voluntarily (no cost) displayed on popular parenting online sites. Recruitment occurred over a period of less than three months.

Conclusions {#Sec15}
===========

This study has added further insights into the understanding of family meals in the Australian context by exploring family meal frequency, common locations and TV viewing during mealtimes and their relationships with SEP, for children less than six years of age. Family meals appear to be an important and frequent occurrence within Australian families. This highlights the relevance and potential for promoting healthy behaviours targeting the family meal setting. Particularly, as there are few studies internationally which have specifically focussed on using the family meal setting as an opportunity for nutrition promotion interventions to improve child diets \[[@CR55]\]. Understanding the diverse characteristics of family meals in Australia provides rationale for our selection of targets which aim to improve early childhood nutrition through mealtimes. The data presented in this paper suggest that a focus on mealtime location and TV viewing during meals, particularly in lower SEP families, is merited and will be useful to inform future nutrition promotion initiatives in Australia.

Additional file {#Sec16}
===============

Additional file 1: Table S1.Family Meals with Young Kids survey questions, response scales and sources used to inform development of questions and response items. (DOCX 40 kb)
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